Porous corundum ceramic samples were sintered at various temperatures in the range of 1350-1550°C. The effect of the sintering temperature on the porosity rate and compressive strength of corundum samples were investigated. The porosity rates were of the order of 3.3-38% and the high-density sample was obtained at a relatively high temperature. However, an increase of compressive strength by more than 6 times was observed with the sintering temperature rise. The Young's modulus increased remarkably from 40.49 to 302.15 GPa, which is related to the corresponding decrease of porosity rate.
Introduction
Corundum, a form of alumina, is used to manufacture various components and mechanical, electrical and electronics parts. It is known for its relatively high hardness, high strength and low thermal conductivity compared to other ceramics, it has become a good material for sandpaper and grinding tools. Corundum products are usually made by sintering alumina powder at high temperature (>1300°C). It has been demonstrated that the sintering temperature has great influence on the properties of the alumina foamed ceramics [1] . As a consequence, the strength of corundum is not a strict material property but is dependent on the controlled sintering temperature [2] , [3] , [4] . On the other hand, many studies have reported that the decrement of strength relates directly to the microstructure of porous ceramics which is influenced by the fabrication methods [5] , [6] , [7] , [8] , [9] .
The intention of the present work was to study the effect of sintering temperature variation on porosity rate and mechanical behavior, under nominal compression, of porous corundum ceramic.
Experimental
The sintering technique under high pressure was applied to fabricate bulk loads of alumina ceramics. This method typically consists of preparing a powder of 95 wt.% α-Al 2 O 3 and 5 wt.% additives and then molding and sintering at different temperatures of 1350, 1400, 1500, and 1550°C, with which we had obtained samples of porous corundum at different rates of porosity of 38%, 32.7%, 7.7% and 3.3%. The measurement of porosity was done as a function of the presence of pores on a cross-section surface using Scion Image software (Scion Corporation, MD, USA) and then the percentages were estimated by the means of several surface measurements of the same sample. The samples obtained are summarized in Table 1 . The study of the temperature effect on the mechanical behavior was accomplished by analyzing the variation of Young's modulus of the samples. This is determined as a function of compression test results (stress and strain) by applying a uniaxial load at room temperature. The test measurements were conducted as follows: for every given rate of porosity, a compressive stress and strain were measured several times to determinate the maximum stress and strain supported by a material before rupture.
3 Results and discussion 3.1 Effect of the sintering temperature on the porosity rate Figure 1 shows the variations of the porosity rate of corundum ceramics at different sintering temperatures in the range of 1350-1550°C. A high porosity of 38% was observed for samples sintered at low temperatures. However, an increase in sintering temperature was accompanied with a decrease in the average pore size, so the porosity rate was reduced due to the process of sintering densification that results in the gradual occupation of the pores by the grains of the corundum. The low porosity of 3.3% was obtained at high temperatures. 
Effect of the sintering temperature on the Young's modulus
The Young's modulus, which describes the ceramic resistance to elastic deformation, exhibits almost linear dependence on the sintering temperature, as shown in Figure 2 . The samples of corundum ceramics obtained at a higher sintering temperature of 1550°C, was characterized by a high Young's modulus of 302.15 GPa. However, the values of this last was reduced relatively for samples sintered at relatively low temperatures from 1500 to 1350°C. It is worth reminding that the uniaxial compressive load is applied to the samples until the rupture moment takes place. It is clear that the quality of the compressive strength was improved to a good level with the increase of sintering temperature, and the material becomes less rigid with the decrease in temperature. 
Variation of the compression strength as a function of the porosity rate
On the other hand, the variation curve, obtained after testing ceramics with different porosity levels in compression, showed that their behavior depended on the pore presence rate. The elastic modulus was almost linear depending on the porosity rate of ceramic samples, as shown in Figure 3 . This dependence seems reasonable, as was discussed in previous curves, the sintering temperatures affect the porosity rate and Young's modulus of ceramic samples, so consequently, it shows that Young's modulus also depends on the porosity rate. The samples with a high porosity of 3.3%, break down after reaching the compression strength limit and showed a low elastic modulus, of less than 50 GPa, compared to the samples with a low porosity rate of 38%, which provides a high compression strength limit and consequently a large Young's modulus greater than 300 GPa.
Conclusion
Porous corundum ceramics sintered at various temperatures in the range of 1350-1550°C, were investigated. The sintering temperature significantly influenced the porosity rate and pore size distribution in the samples.
The analysis of elastic modulus curves of porous corundum ceramics (within the porosity range of 3.3%-38%) showed that the increase in sintering temperature affects the compression strength of ceramic samples and increases their Young's modulus which varied between 40 and 300 GPa.
Therefore, it is possible to adjust the sintering temperature, to control the porosity rate and thus the compressive strength of porous corundum ceramics in order to reach the performance requirements both economically and efficiently.
